Objective: Computed tomography (CT) scan is currently the most commonly used tool for evaluating solidorgan injuries in trauma management. However, liberal use of CT scanning increases the risk of excess radiation exposure and toxicity from contrast material. Animal studies and clinical research on the paediatric population indicated that liver enzymes elevations were related to hepatic injury. The present study was undertaken to determine whether elevated liver enzymes were associated with the occurrence of hepatic injury in adult patients with blunt abdominal trauma. Methods: This is a cross-sectional study from August 2003 to October 2006. All adult patients with blunt injury to abdomino-pelvic organs documented by CT or surgery who were admitted to Chi-Mei Medical Centre in the captioned period were included. The study population sorted to hepatic injury (HI) and no hepatic injury (NHI) groups according to the presence or absence of hepatic injury. Variables including liver enzymes were compared between the groups. Results: Totally 419 patients were included, including 150 patients in the HI group and 269 patients in the NHI group. The HI group was younger and had a lower rate of laparotomy (36.3 years old vs 41.4 years old; 26% vs 42%, respectively). The mean levels of aspartate aminotransferase (AST) and alanine aminotransferase (ALT) in the HI group were significantly higher than levels in the NHI group (439.6 IU/L vs 104.7 IU/L; 353.5 IU/L vs 76.6 IU/L, p<0.01). We define AST >200 IU/L or ALT level >125 IU/L as abnormal according to previous studies. The diagnostic characteristics of hepatic injury were 87.3% sensitivity, 80.3% specificity, 71.2% positive predictive value, and 91.9% negative predictive value. Conclusion: In adults who have experienced blunt abdominal trauma, AST >200 U/L or of ALT >125 U/L are practical predictors of hepatic injury. Screening serum aminotransferases will have a role in detecting occult hepatic injury and may reduce the hazards of excessive CT scanning. (Hong Kong j.emerg.med. 2013;20:337-342) 引言：電腦斷層掃描（ CT ），是目前評估固體器官創傷最常用的工具。然而，大量使用 CT 掃描會增 加輻射照射和造影劑的毒性風險。動物研究和兒科人口的臨床研究表明，肝酶升高與肝損傷相關。本研 究的目標，是確定肝酶升高與成年腹部鈍挫傷患者的肝損傷是否相關。方法：這是一個橫斷面研究。從
Introduction
In the management of blunt abdominal solid-organ injury, there was increasing number of patients undergoing non-operative treatment. [1] [2] [3] Successful nonoperative treatment requires the accurate assessment of the locations and severity of the injured organs. The torso computed tomography scan is currently the most commonly used tool for evaluating solid-organ injuries. [1] [2] [3] However, the liberal use of computed tomography (CT) increases the risk of excess radiation exposure and toxicity due to contrast material. 4, 5 In t h e p a e d i a t r i c p o p u l a t i o n , s t u d i e s h a v e demonstrated that elevated serum levels of aspartate aminotransferase (AST) or alanine aminotransferase (ALT) are related to the occurrence of hepatic injury. [6] [7] [8] However, liver enzymes are affected by preexisting viral hepatitis, drugs, alcohol consumption and underlying disease in the adult population. The reliability of elevated liver enzymes in predicting hepatic injury is uncertain. Several studies had investigated the relationship between elevated liver enzymes and adult hepatic trauma. Nevertheless, the case numbers were limited in most studies, and the elevated levels of liver enzymes were confounded with other laboratory data in several reports. [9] [10] [11] Th e ob ject ive of t he s tud y wa s to det ermine whether elevated serum AST or ALT was associated with the occurrence of hepatic injury in blunt-trauma patients.
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Materials and methods
This report was a cross-sectional study based on retrospective review of all patients admitted to ChiMei Medical Centre via the emergency department from August 2003 to October 2006 with blunt abdominal trauma. Adult (defined as aged 17 years or older) who sustained injury to the abdomino-pelvic region and organs including spleen, liver, pancreas, urinary tract, adrenal gland, gastrointestinal tract, or pelvis were included. These internal organ injuries were documented by CT or surgery. Surgical findings were considered authoritative when they contradicted the results of CT. We excluded those patients who were injured more than 24 hours previously and those for whom serum AST and ALT data were not available. Patients with known deranged liver functions and elevated liver enzymes were excluded.
One investigator reviewed patients' medical record to record the age, gender, mechanisms of injury, serum AST and ALT levels, injury severity score (ISS), lengths of hospital and intensive care unit (ICU) stays, laparotomy and vascular embolisation requirements (for unstable pelvic fracture, hepatic, splenic and renal injuries) of each patient. Mortality rate and the presence of concomitant injuries were also retrieved. The study population was sorted into two groups. The hepatic injury (HI) group included patients with hepatic injury, and the no hepatic injury (NHI) group consisted of patients without hepatic injury. We used the Mann-Whitney U test to compare serum AST and ALT, patient age, hospital days, ICU days, and ISS. Fisher's exact test was used to compare the rates of mortality, laparotomy, and vascular embolisation between the groups. For the purpose of evaluating the AST and ALT levels to predict hepatic injury, area under the receiver operating characteristic curves of hepatic injury (area under the curve [AUC]=0.5: no p red ic t io n p os s ib le; AU C = 1 . 0 : b es t p o ss ib le prediction) were calculated. All statistical analyses were performed at the two-sided significance level of 0.05 using the SPSS software package (SPSS 12.0).
Results
During the study period, 419 patients with blunt abdominal trauma were reviewed. A total of 150 (35.8%) patients were in the HI group; the other 269 (64.2%) patients were in the NHI group. The general characteristics of patients in the HI and NHI groups are listed in Table 1 . There were no significant differences in gender or the mechanism of injury between the groups. The patients in the HI group were younger than those in the NHI group (36.3 vs 41.4 years old, p<0.05).
The mean AST and ALT levels in the HI group were higher than those in the NHI group (AST 439.6 vs 104.7 and ALT 335.5 vs 76.6 U/L, respectively, p<0.05) (Figures 1 and 2 ). Only one patient in the HI group exhibited normal liver function. In line with previous reports, we defined AST >200 U/L or ALT >125 U/L as abnormal values. These results showed that 87.3% of patients in the HI group and 19.7% of patients in the NHI group exhibited an AST or ALT above the thresholds set, which resulted in 87.3% sensitivity, 80.3% specificity, 72.3% positive predictive value, and 92.2% negative predictive value ( Figu re 3 ). The res ults of rec eiver op er at in g characteristic curves analysis for liver enzymes were: AST: AUC= 0.911, 95% CI: 0.882-0.941, p<0.001; ALT; AUC=0.919, 95% CI: 0.891-0.947, p<0.001, respectively ( Figure 4 ).
There were no significant differences in ISS, ICU admission rate, days of hospital or ICU stay, mortality rate or embolisation rate between the groups. Nevertheless, compared to the NHI group, the laparotomy rate was lower in the HI group (26.0% vs 41.6%, p<0.05) ( Table 2 ).
Discussion
Over the past 2 decades, the treatment of blunt hepatic injuries has dramatically shifted to non-operative management with selective operative intervention. The application of CT has evolved to exhibit improved diagnostic accuracy. The availability of arterial embolisation for bleeding hepatic lesions has c o n t r i b u t e d t o t h e s u c c e s s o f n o n -s u r g i c a l management.
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In addition, CT images provide details related to hepatic injury and aid in the design of further treatment. Only a small proportion of internal organ injuries would remain undiscovered by CT. The reliable nature of CT helps the trauma surgeon to identify occult internal organ injuries. 12, 13 Nevertheless, overuse of CT in the emergency department is becoming an important issue for public h e a l t h . A n u m b e r o f r e s e a r c h s t u d i e s h a v e demonstrated that radiation from CT may increase the risk of cancer among patients. 4, 5 In fact, Salim A found, in patients without obvious signs of abdominal trauma, that CT discovered only 7.1% of occult internal organ injuries.
14 When employed to identify these hidden injuries, the liberal use of CT in blunt trauma may carry additional risks to trauma patients. Ultrasound provides fast and useful information, and the use of ultrasound avoids excessive radiation exposure. However, isolated solid-organ injuries without haemoperitoneum are much more difficult to detect by ultrasound. 15, 16 Trauma surgeons should have a screening test to be used in combination with clinical presentations and ultrasound that can identify possible hepatic injuries in patients sustaining subtle abdominal trauma. These patients would subsequently undergo CT examination to confirm the presence of hepatic injuries and to determine how best to manage the lesions.
In our study, hepatic injury was the most common internal organ injury in patients sustaining blunt trauma. Only 26% of the patients in the HI group underwent surgical treatment. These findings are in line with previous research. 1, 2 When comparing the clinical characteristics of the HI and NHI groups, we found that the patients in the NHI group were older and more likely to have undergone laparotomy. Accordingly, the differences in AST and ALT levels between the HI and NHI groups should facilitate the identification of hepatic injury. In the paediatric population, serum liver-function tests are seldom affected by drugs, substance abuse or underlying disease. Therefore, serum AST and ALT levels are reliable indicators of hepatic injury. Our study proved that although various influences might alter the results of serum liver function tests in adults, serum AST and ALT levels are still practical screening tests for hepatic injury.
In different studies, varied AST and ALT levels were suggested to serve as screening tests. [8] [9] [10] [11] The use of reduced AST and ALT levels in liver functions tests improves the sensitivity of these tests, but the specificity of the screening tests declines markedly. In contrast, higher AST and ALT levels reduce the frequency of unnecessary CT examination; however, a higher proportion of occult hepatic injuries would be missed. We chose an AST >200 U/L or an ALT >125 U/L as the standard based on the personal experiences of the authors and the references presented.6 This standard created an acceptable sensitivity (87.3%) and avoided overuse of the CT in traumatic patients. Some trauma surgeons may worry that 12.7% patients with hepatic injury would remain unindentified. However, the decision to perform CT scan should not be based solely on serum There were a number of limitations to this study. First, the study population included only patients who were admitted from the emergency department. The most suitable population for the study would be all trauma patients in the emergency department. However, there is no uniform protocol to use serum AST and ALT levels to screen for hepatic injuries in our emergency department, and it is difficult to collect consistent data for study analysis. Second, the time points at which serum was measured varied among trauma patients, which may have influenced the levels of AST and ALT. We reviewed patients injured within the last 24 hours to minimise this effect. Last, more than half of the patients underwent non-surgical management; the diagnoses of these patients were mainly derived from their CT findings. Several studies have reported that few internal organ injuries go unrecognised in CT images.
Conclusions
In adults who have sustained blunt torso trauma, the occurrence of hepatic injury is associated with elevated levels of liver enzymes. Measurements of AST >200 U/L or ALT >125 U/L are practical predictors of hepatic injury. The screening serum tests could help to detect occult hepatic injury and might reduce the hazards of excess CT scanning.
